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"BREATHIN G ASSISTANCE APPARATPS ^* 

FDELD OF THE INVENTION 

This invention relates to gases distribution systems and in particular, Ikraghnot solely, to 
respiratory humidification systems which humidify gases for a patient, or otherposon inneed of 
such gases, to breathe. 

BAC3CGRODND OF THE INVENTION 

Many, if not afl, existing les^tory huimdification sj^tems which ^^^^ 
gases (such as oxygen or anaesthetic gases) to a patient, or other person in need of such gases, 
operate as temperature controllers. IMt is. the temperature of the gases leaving the 
hnrndification device in Ae breathing circuit is monitored and the heat source contioned in 
response to changes in that temperature to achieve a desired outgoing humidified gases 
t«nperatare. An example of this type of humidifier control system is disclosed in our prior 
United States Patent No. 5,558,084. 

Theseprioraitsystmisuseten^atuieprobeswluchmeasoreaietempcratureof^^ 
at various parts of the req)iratoiy circuit ITiis method has some drawbacks: 

1. 'n^^ProbesneedtobesteriUsedafteruseoneachpatienttopreventcrossconta^ 

2. "nicprobesneedtobepluggedinfifllytoensuiefhatthetemperatureoftherespiratory^ 
is measured cacrectly. 

20 3. The probes can be accidentally left out of the breathing circuit 

4. The probes must maintain a gas tight seal with the breathing circuit 

5 . Hie probes must be of robust design 
SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a respiratory humidification 

systemandsensorwhichwiUgoatleastsomewaytowardsovercomingtheAovedisadvantage^ 
or which at least provide the industry with a use&l choice. 

Accordingly, in a first aspect, the present invention consists in a sensor configured to 
determine a parameter of a flow of respiratory gas comprising: 

a temperature transducer, configured for positioning adjacent said flow of gas, 

a sensor housing configured to house said transducer and provide a substantial pafliogeo ' 
barrier to said flow of gas; and ^ 
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a cottdttctive path between said Ixansdncct and said flow of gas. 
In a second aspect the present invention consists in a system for conveying a flow of 
respiratoiy gas comprising: 

a conduit adapted to convey said flow of gases, 

5 **^*"y<»^<»«<^vemcmberextendingfiom«iemteriorofsaidconduitincon^ 
said flow of gas to the exterior of said conduit, and 

an external engagement for a temperature sensor engaging said member which does not 
pioixade into said conduit 

Tothosesl£aiedintheaittowhichdiemventionrelates,manychangesinconsti^ 
and widely differing embodiments and applications of the invention wiU suggest themselves 
without dq)arting from the scope of the invention as defined in the appended claims. The 
disclosures and the descriptions herein are purely illustrative and are not intended to be in any 

sense limiring 

BRIEF DESCRIPTION OF THE DRAWINGS 

One prefeiredfonnofthepresent invention will now be described wifli reference to the 
aooompai^ying dcawings in vMcb; 

Figore^is a longitudinal cross section of a temperature sensor located inside a 
protrusion in ^ dicuit wall according to one preferred embodiment of (he present invention, 

FIgUKlBisatiansvetse cross sectionofatemperatiffes^^^ 
in the circuit waU according to one preferred embodiment of die present invention, 

Figure^is a longitudinal cross section of a temperature sensor which contacts a 
thermally conductiveprobeaccordingt* afiirtherprefiaiedeii^ 

Figore^satransveisecioss section ofatemperatureacnsorwhichcontactsaft^^ 
conductive probe according to a fiirther preferred embodiment of die present invention. 

Pigure^s a longitudinal cross section of a temperature sensor whidi contacts a 
theimally conductive strip according to a still further prefeoed embodiment of die present 
invention, 

Figare3Bisa(iansverse cross sectionofatemperatu^ 
conductive strip according to a still fiirther preferred embodiment of the present invention, 

Figttre4Aw a longitudinal cross section of a temperature sensor which contacts a 
thetmaUyconductiveband according to another preferred embodiment of Aepresentinv^^^ 



20 



I 



AMENDED SHEET 

8EST AVAILABLE COPY 



12-JftN-2005 16:31 fl J PflRK 64 9 3555990 P. 09/^1 

PCT/AU2003/000164 

• Received 7 September 2004 

i 

-3- 



and 

Figure4Bis a transverse cross section of a temperature sensor which contacts athennally 

conductive band according to another prefeired embodiment of the present invention, and 

Figure^s a temperature sensor embedded into an electrical connector according to 

5 anotherpreferredembodimttitofthepreswt invention, and 

Pigure£isa schematic diagram of a respiratory humidification system incoiporating temp 
sensors. 

JigureT^ a temperature seDspr embedded in a comiector. 
Figure 8 is a tenperatiire saisor embedded in a clamping device. 

10 DETAILED DESCRIPnON OF THE PREFERRED EMBODIMENT 

With refer^ce to the accompanying drawings and in particular to Figure 6, an example 
humidification apparatus or respiratory humidification system incorporating preferred 
anbodiments of the present invention is illustrated. Included in the respiratory humidification 
system is a ventilator, gases supply means or blower 1 having an outlet 2 wfaich supplies gases 

IS (for example oxygen, anaesthetic gases or air) to &e inlet 3 of a humidification chamber means 4 
via a conduit 6. Humidification chamber means 4 may» for exaxnple comprise a plastics formed 
dxamber having a metal base 7 sealed thereto. Humidification chamber 4 is adapted to hold a 
volume of water S which is heated by aheat^ plate means 9 under the control of a controller or 
control means 11 of a humidification device or humidifier 10. 

20 As the water 8 witiiin chamber 4 is heated it slowly evaporates, mixing wat^ vapour with 

flie gases flowing through the humidification chamber 4. Accordingly^ humidified gases leave 
humidification diamber 4 via outlet 1 2 and are passed to a pati«it or other person in need of such 
gases 13 through a gases transportation pathway or inspiratory conduit 14. In order to reduce 
condensation within the inspiratory conduit 14 and to raise the temperature of the gases provided 

25 to the patient 1 3 a heating wire means 1 5 may be provided which may be energised under the 
control of control means 1 1 . 

In Figure 6 a gases mask 16 is shown over the patient's nose and mouth (referred to as 
"Intact Airways" gases delivery) howevCT it should be understood fliat many gases delivery 
configurations exist such as intubation in which a delivery tube is positioned in tiie patient's 

30 tracheato by-pass the patient's airways Omown as ""Intubated Airways'*^ Itisalso 
possible to provide a return path for the patient*s exhaled gases bade to ventilator 1 . In this case a 
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suitablefittingsnchasa'nr.piece''maybeattachedbetweent^^ 
and an eqri«t(»y condmt (iK,t shown) wW<A is c<^ 

Control means 11 may for example comprise a microprocessor or logic drooit with 
associatedmemory or storagemear«whi<* stores softwarepiogramwhid^w 
micioprocessor logic circuit, controls the operation of the humidification system in accordance 

wifhinstructionssetofthesoftwaieandalsoiniesponsetoextemalm^^^^ Forexample control 
meaB3 11 be provided with inp«fiomheat« plate 9 so that control means 11 is p«^^^^ 
withmfonnatioaonthetempaatureand/orpowerusageoftheheatctplateP. In addition, control 
means 11 coidd be provided wi(h inpots of the temperature of the gases flow, for example a 
t«iq)«atare sensing means or temperature probe 1 7 may be provided at or near the patient to 
mdicate the gases temperature being received by the patient and a further temperatn^^ 

maybeprovidedtoindicatetoconlrolmeansllthetemperatureofthehutnidified^ 
It leaves outlet 12 of humidification chamber 4. 

A still further input to control means 1 1 may be user input means or switch 20 whidi 

could beused to aUowauser(sudiasahealti.careprofessionalorthepatientthemselves)to 
^ired gases temperature of gases to be delivered or a desired gases humidity level to be 

dehveredoralte»ativelyotiierfimctionscouldbecontroUedbyswitch20suchascon^^ 
healmg delivered by heater wire 15 or selecting from a number of automatic gases deUveiy 
configtiratiozis. 

A number of preferred embodiments of tiie system (or parts thereof) set out above wiU 
now be des<dbed in took detail. 
Temperature Probe 

Withreferenceto Figures 1 to 5, the various preferred forms of a temperature piobe 17or 
ISareshown. Tie temperature probe 17 or 18 is preferably fomied of a metal. Moulded plasties 
material such as polycarbonate could alternatively be used. n,e temperature sensor may be 
provided by my comppnent whose electrical characteristics vary with temperature. In one 
embodmxeotofthepresentinventionthemustorbeadsareusedThetemperat^^ 

anytempentuiemeasiuingdeviceforexample^thermocoupleorRTD. n.e thermistor beads are 
attached to wire conductors 48. which carry electrical signals to arxd from control means U . 

Thepresentinvention addresses theproblemsofthepriorartbyremovingtheneed for Ihe 
tcmperanire probe to be inserted into the gas stream. Instead tiie temperature of the gas is 
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r«natdyseasedviaacomli^vepa4thr«ughthew3Uomeb«^ Tins conductive 
patb, integral to the breathing circuit, could thcn.be disposed of or reused after suitable 
sterilisation. 

Figures 1 to 5 depict variations on this mefliod. Figure 1 shows a thin waUed housing or 
membraneaOwhichprotrudesiiitothein^iratoiyconduitUandispartof^^ 
Hie temperature sensor 31 is located into this housing 30, making intimate contact with the 
housing 30 but not the flow of respiratory gas shown by arrow 35. 

Figure2 dq,icts an alternative me&od in which the temperature sensor 31 connects to a 
thcimally conductive probe 32, which is integral to the inspiratory cii^t 14. 

Figure 3 shows a farther improvement in which a conductive path, for example a small 

blade ofmetal 33, crosses the entire path of the inspiratory conduit 14, Ihus giving a more n>bust 
design. 

Figure 4 shows a farther improvement in which a thennaUy conductive band 39 around 
theentirecircumferenceissealedwithinconduitM. T«np«amie sensor 31 is in intimate contact 
.with the theraial band 39 through a smaU break 40 in conduit 14. 

Figure 5 dq)icts a method in which the temperature sensor 31 is combined with an 
electrical connection, suchastheheaterwiieconnectorphig36. A AeimaUy conductive terminal 
38 protrudes into the inspiratory conduit 14. Tbc advantage of this mefliod is that both the 

electricdconnectiontotheheat«wire34andihethennaltermind38aremadeatthesamet^ 
redudngtheneedforscparateconnections. Further to this, the respiratory humidifier can sense 
fliattlKdeclricalcomiectionhasbeenmade,viatheeIectricdcurr«it,andthe^^ 
temperature sensorSl is also an intimate thermal contact with the breathing cin^^ 14. 

FigureTdepictsamefhod in which the temperature sensor31isembeddedinacom«ctor 
plug4L Athermallyconducted probe 43 is integral to the inspiiatoiy conduct 1 4 and the socket 
42. When the phig 4 1 is inserted into the socket 42 &e temperature sensor 3 1 comiects to the 
thermally conductor probe 43. 

Figure 8 depicts a method by which a thermaHy conducted probe 46 within conduit 14 

maybeheldagaimtteii,,eiaturesensor31.Holdingmeansconsistoftwoparts;part« 

44. hinged by suitable hinging means 47 such that parts 45 and 44 may be moved apart to allow 

conduitl4tobeinsertedintocutouts49and50. Part 45 has temperature sensor 31 embedded 
within it and in use probe 46 widrin conduit 14 is in contact with temperature sensor 3 1. 
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W,th4eteii,>enitu«seasOTlocatMe.imuaiyto(hel»^ 
.smsulatedfiomtheambieiitenviionmentthetcm^ 

temimtuie. Compensation of this measurment error couJd be provided for in two ways: 
!. ■I^^^'^tenidambienttemperatureismeasuredneartheteo.perature 
temperature measurement error is compeosated for by an e<iuation or lookup table. 

2. Contioltheambientenvironmentaioundthetempeiaturesensortoatem 
tbe gas temperature thus reducing the effect of the ambient. 

me above improvements address &e short comings of the cuirent temperature 
measnrementmefliods used fiM-respiratoryhumidification systems. 
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